 Zae effect of the size and structure of radlocals on the rate of lsome-
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rization of esters of phosphorous acld,

Q.E.&rbu"ﬂv }nd L.V.Nestsrov (JthKier bhemdﬁeehnal Inst.,Kazan}.

ﬂﬁkiﬂay skad o Nouk {“JQLSHJ-Rt gg 57‘60(1955}' CPYRGHT

et al, ,Ghamigac,laﬁl, 25850}, whioh deoomgaae thermally. The dscompng

balow 3955 while at higher tenps. denom@n, ocourred. The products obtalned

The nature OF The /rbBuzov Feacyulon 18 A1Sousssd. HUMp
Francs 128 C €l§51)} aug@asts that the raaction is & chain. ra&atlcn‘

2 P(OR)g ~ R?{GR}&@.P{@R}EQ 3 m(om + P(OR}, = RPH)R} 0+ ta?(om sto,
In a similer chain sequence, P(OR)y cen ald the loss of BX rrom.tha
intermediate Qémylax 1n,aaah'reaotion link., The internmediates of tha

raaétian,aaﬁ be regaraed as phosphonium derivs. (RO} FRX {cf, Gerrard

phase has been r@garded as a bimolacular {Gerrand above} or monomolecular
reaction { Pudovik, this J. 8¢, 519(1?53)}; depending on the gtructure
of R. The reactlon can be regardsd as being gatelytic with RX being the
catslyst. It can be regarded as being autocatalytie with the rate given
by: 4x/4t = k (1 + nx){l-x}, where x 18 the relative conen, of the
reaotion product and n 1s o constant for a given sxpt. (of.Zawldskil end
Staronka (Gei, 11, 2294(1917}); also Staronka, Chem,Cehtrallbl.3,566{1927}
in the prsssnt 5tuﬂy gseveral eaters wlth trivalent ¥ wers prepd. Theas
were: (PhO}gPOMe, 56, by,165. ,5=6,89, dzﬂl 1644, nnol §528; (PhO) POES,
80,55, byy 5183..3" a.”l 1373, :;51.5475; (PhO) P%}mﬁaa, 585, byql70-1%,

a®hy, 1073, nn 11,5304 (?ne: ,F0Bu, 525, by (1877.5°%, 2010967, n 331.53?@;

(PhO) POCH,OHMe,, 687, by180.5-1,0%, a 3“1 0952, nﬁil sasa; PhGP{GM&?g
50,65, bgo6=7% dﬁlxaaev , n2l1.50534 ?nap(mze} ps 35.3%, b1113.3 .

aggliﬁﬁsﬁ, ngal,égﬁsg ¥he osters were allowsd to resct with the correspon-
éiﬁg alkyl lodidss. It was found that a smooth reaction took place only
with Me and ¥t sesters, Higher homalogs apparently ware quits unreactive

20

were: 98,85 MeP(0)(Oie) (0PR), by;135-6°, 4501.1914, ny 1.5054; B4%

<.
262 (0) (OEY) (OPRY, by, 80
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142,5-5,5°, 4, 1.1197, nm’-'*gga' 88.3% MeP{0) (OPh},




Approved For' Release 1999/89/10 : CIA-RDP83-00423R001200820004-4
g198-2,5°, &ggliaﬂbd, n; 1,5518; 805 BEP(0)(0Ph) ,, by4208° ,a““l 1799,

ngal 5451; B3.7w isa»k’rr(ﬂ)(ﬁ}‘hig, b1g,5198-200°, ﬁgol.lég'? n 1 5383

52% BuP(0}(0Ph)y, ©),205-7,6°, a2%1,1205, n2%1.5530; 555 isa-EuP(O)(GI‘h)

b

b33, 5199-‘, ' m.l@é 78 PhCH LJ(G)(OI’h)a, m.66%, Adducts of ¥m alkyl iﬂdidas
to {PhQj, 5F were iscleted ip erystalline estats (ervetallized from “t QO
C1OHaCH,C1)1 100% (PhO)PCH PRI, m.112-14°; 100; (FEO) PiteI, m‘lﬁﬁc”,

1005 {?nesgmz, m,89-91%; 12,14 (Pho) g Bul, mxXIx@Ry unstated yleld of
cru&ag{PhO)ﬁFGEMé I, 18,1, 1.220° i unstated yleld of (PhO) ?CK Cdma oL

iy 15747,5° . ;ha reactlions or thess {Phﬁﬁg, iso-lr, Bu, and iso-Bu uerivse}
pelth E40H ra&dliy dave the corrsspondlng B (C ,{ﬁﬁh}g.listsd above. Thermal
decompn. of the adducts (de, 2t, 1so-Fr, und su) st 210-20° gove walnly
[bhe expscted phosphonates, but z2lso gove much tarry matter and conglidsrabls
amaunta‘nf Tree iodine. 4 dllatomstric exsmn, of the addn, of alkyl iodides
ko {Pho) gt and the decowpn., of the adducts was gads to follow the reaction
rotes. The reasctlons of isomerizstion and addn, were shown to bave s

Fenps coeff, of the reastion rate that was close to 2 (for 10° rise). The
¢rder the idomerizatiocn reactions, omled. on the basis of the dilatomatric
furves, was varliable and was always smeller than unity, but the reasction
Jurvss cannot bhe deacribsd‘by the ssquence gilvsn by Staronka {(ef.above).

teplacement of Ms in a phosphite by It reduces the isomsrization rats by

]oms 3C=40 fold; repiscemens of an e&lizhatiec radical by Ph reduces Lhe
szction rate 7-9 fold, THCHGT adds to (Ph@)aﬁ mest rapldly smong ths halides
gtufied. The rate of addn, falls rapidély with increase of size of the alkyl,

80~-Frl adde most slowly. Addn. of ieo-Bul is 10 times faster than of Bul,

t has & long induction period. The effect of the lsomerization product on
e rate of lsowmerization was examined with Phﬁ?(ﬂﬁa)g; to gyuimolar mixe
turs of this phosphite end Mel wes sdfed HeP(O) (OMe) (OFA) in different

epmounte and the reactlion was rua at 64.8°, JYithout such addn. the rsaction
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was BES
1005 in-ﬁlb-mi&,; %1th 0.8 moles phosphonata added 1t was 25, complet

Wy

sorplata in 48 min., 50, in 86 min., 75. in 120 ain, =nd

s}

in 3¢ ﬁi?ﬂ? 50 in 7% min,, 78 in 110 @in, and 106G im 240 min.; with
0.5 mole phosphonats 2dded the reaction was 36 complete in 34 nin,
B0~ in 67 ma.; .’?5;';. In 107 nin., and 1(‘}(33‘1 in 2230 min; with 1 mole
pbospronate the rsaction was 35, complete in 32 ain,, 50 1in 62 min.,
Yo in 1US alin., and 10C» in 240 min. Uhug a amall sutocatalytic
affuet wight be setlve, although ths alteration of the reuction

wediug caa be Lhs active prlinclple,
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